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PLASMA DISPLAY PANEL DRIVING METHOD AND APPARATUS 
CAPABLE OF REALIZING RESET STABILIZATION 

BACKGROUND OF THE INVENTION 

Field of the Invention 

The present invention relates to a method and apparatus for driving plasma display panels 
(PDPs) used in television receivers or computer monitors to display a picture, and more 
particularly, to a method and apparatus for driving PDPs that can realize reset stabilization. 
Description of the Related Art 

FIG. 1 is a partial perspective view of an AC type PDP. As shown in FIG. 1, pairs of a 
scan electrode 4 and a sustain electrode 5 are formed to be parallel to one another on a first glass 
substrate 1 and are covered with a dielectric layer 2 and a protective layer 3. A plurality of 
address electrodes 8 are formed on a second glass substrate 6 and are covered with an insulator 
layer 7. A plurality of barrier ribs 9 are formed on the insulator layer 7 to be parallel to and 
between the address electrodes 8. A fluorescent layer 10 is formed on the surface of the insulator 
layer 7 and the sidewalls of the barrier ribs 9. The first and second glass substrates 1 and 6 are 
disposed to face each other with a discharge space 1 1 therebetween so that the scan electrodes 4 
and the sustain electrodes 5 are orthogonal to the address electrodes 8. The discharge space 1 1 at 
each intersection between an address electrode 8 and a pair of a scan electrode 4 and a sustain 
electrode 5 forms a discharge cell 12. 

FIG. 2 shows an electrode array in a panel. The electrodes form a matrix having m 
columns and n rows. Address electrodes Al through Am are arranged in columns, and scan 
electrodes SCN1 through SCNn, and sustain electrodes SUS1 through SUSn, are arranged in 
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rows. A discharge cell indicated by the hatched rectangle in FIG. 2 corresponds to the discharge 
cell 12 of FIG. 1. 

FIG. 3 is a general timing diagram for driving a panel. In this driving method, one frame 
period consists of 8 subfields for 256 gray scales. Each subfield consists of a reset period, an 
5 address period, and a sustain period. 

In general, the panel driving timing is divided into a reset (initialization) period, an 
address period, and a sustain period. For the reset period, the charge state in each cell is 
initialized so as to smoothly perform an addressing operation in each cell. For the address 
period, cells to be turned on and cells not to be turned on in a panel are selected by scan pulses 

10 sequentially applied to the scan electrodes and address pulses applied to the address electrodes. 
Thereafter, the address discharging is carried out on the cells to be turned on to accumulate wall 
charges therein. For the sustain period, sustain discharging is performed on the cells, which are 
addressed by the address discharging, by applying sustain discharge pulses alternately to the scan 
and sustain electrodes, to display a picture. Also for the reset period, negative wall charges are 

15 accumulated on the surface of the protective layer covering the scan electrodes, and positive wall 
charges are accumulated on the surface of the insulator layer covering the address electrodes and 
on the surface of the protective layer covering the sustain electrodes. The amount of wall 
charges accumulated on each electrode is adjusted to be suitable for addressing in the addressing 
period. 

20 One frame of a panel corresponds to a time of 16.67 msec ranging from the reset period 

of the first subfield to the sustain period of the last subfield. After one frame passes, the reset 
period of the first subfield of a next frame is started. After a sustain operation in the last subfield 
of the current frame and before a reset operation in the first subfield of the next frame, a rest 
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period exists. If the rest period is too long, a reset discharge operation in the reset period of the 
first subfield of the next frame is affected. Therefore, a short rest period is advantageous to 
ensure reset stabilization in a next frame. 

In a conventional method of driving a panel, during the rest period between the sustain 
5 period of a preceding subfield and the reset period of the following subfield, cell discharging 
does not occur so that a priming effect is considerably reduced. Accordingly, the reset operation 
in the following subfield is performed with the reduced priming effect so that the reset discharge 
can not be performed smoothly. 

SUMMARY OF THE INVENTION 
10 To solve the above-described problem, it is an object of the present invention to provide a 

method and apparatus for driving a plasma display panel (PDP) by which reset stabilization can 
be achieved even when there is a rest period before a reset period in driving the PDP. 

To achieve the object of the present invention, there is provided a method for driving a 
PDP in which successive field periods, each including a reset period for initializing the state of 
1 5 respective cells, an address period for selectively discriminating cells to be turned on from cells 
not to be turned on and for performing an addressing operation, and a sustain period for 
discharging the addressed cells are performed, and a reset stabilization period for inducing 
discharging in a discharge space between cells is additionally performed before the reset period 
if a rest period having a predetermined time duration is present between the sustain period of a 
20 preceding field and the reset period of the field. 

In one embodiment, the present invention provides a method of driving a PDP for 
displaying a picture by causing discharging in a discharge space between electrodes, in which if 
there is a time interval during which no discharging occurs in the discharge space before a reset 
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period, a reset stabilization period is additionally performed before the reset period by applying a 
predetermined voltage to the electrodes to cause discharging between the electrodes. 

In another embodiment, the present invention provides a method of driving a PDP in 
which successive field periods, each including a reset period for initializing the state of 
5 respective cells, an address period for selectively discriminating cells to be turned on from cells 
not to be turned on and for performing an addressing operation, and a sustain period for 
discharging the addressed cells are performed, and a rest period in which no discharge in cells 
occurs for a predetermined of time is positioned between the reset period and the address period, 
between the address period and the sustain period, or in the middle of the sustain period. 

10 To achieve the object of the present invention, there is also provided a PDP driving 

apparatus comprising: a reset signal generator for generating a reset signal initializing the state of 
respective cells; an address signal generator for generating an address signal for selectively 
discriminating cells to be turned on from cells to be turned off and for performing an addressing 
operation; and a sustain signal generator for generating a sustain signal discharging the cells 

15 addressed by the address signal generator, wherein if cell discharging does not occur for a 
predetermined time interval before application of the reset signal, the reset signal generator 
generates a reset stabilization signal to cause discharging to occur in the cells prior to the 
generation of the reset signal. 
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BRIEF DESCRIPTION OF THE DRAWINGS 

The above object and advantages of the present invention will become more apparent by 
describing in detail preferred embodiments thereof with reference to the attached drawings in 
which: 

5 FIG. 1 is a partial perspective view of an AC type plasma display panel (PDP); 

FIG. 2 shows an electrode array in a panel; 
FIG. 3 is a general timing diagram for driving a panel; 

FIGs. 4A and 4B are timing diagrams illustrating preferred embodiments of a PDP 
driving method according to the present invention; 
10 FIG. 5 is a timing diagram illustrating another preferred embodiment of the PDP driving 

method according to the present invention; 

FIG. 6 is a block diagram of a preferred embodiment of a PDP driving apparatus 
according to the present invention; and 

FIG. 7 is a diagram showing the state of wall charges in a discharge cell resulting from a 
1 5 normal reset operation in a reset period. 

DETAILED DESCRIPTION OF THE INVENTION 
Timing diagrams illustrating preferred embodiments of a PDP driving method according 
to the present invention are shown in FIGs. 4A and 4B. One frame consists of a plurality of 
subfields each being divided into a reset period, an address period, and a sustain period. 
20 Although the present embodiments are described with reference to a frame including subfields, it 
will be appreciated by those skilled in the art that the present invention is not limited to this 
frame structure. 
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The reset period is for controlling the distribution of wall charges in the respective sustain 
electrodes and scan electrodes by forming an appropriate number of wall charges with an 
appropriate polarity to enable a smooth address operation in the address period. In other words, 
in the reset period, the state of wall charges in cells is adjusted to enable address discharging in 
5 the address period. 

The rest period is generally interposed between the last sub field of a (n-l)th frame and 
the first subfield of an (n)th frame. For the subfields other than the first subfield of the (n)th 
frame, the reset period is temporally close to the sustain period of the preceding subfield so that 
the priming effect by sustain discharging in the preceding subfield is exerted on the reset period 

10 of the current subfield, thereby enabling a normal reset operation in the current subfield. 
However, a reset discharging operation is likely to be improperly performed in the first subfield 
of the (n)th frame because a long rest period, during which the voltage applied to the electrodes 
of a panel is maintained constant and discharging does not occur, following a last sustain 
discharging in the (n-l)th frame dilutes the priming effect in a discharge space. 

15 FIG. 7 is a diagram illustrating the state of wall charges formed in a discharge cell when a 

normal reset operation occurs in a reset period. A large number of negative charges are 
accumulated on a scan electrode Y and a large number of positive charges are accumulated on an 
address electrode A. The number of charges accumulated on the scan electrode Y and the 
address electrode A should be sufficient so as to generate a wall voltage equal to or greater than a 

20 voltage at which address discharging is caused to occur upon the application of an address 
voltage to the electrodes. At this time, a small number of negative charges or an appropriate 
number of positive charges may be accumulated on a sustain electrode X. When the priming 
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effect is weakened by a long rest period, the state of charges shown in FIG. 7 may be not 
established by the reset operation. In this case, a problem in an addressing operation occurs. 

FIGs. 4A and 4B are timing diagrams illustrating preferred embodiments of a PDP 
driving method according to the present invention. In the preferred embodiments of FIGs. 4A 
5 and 4B, a reset stabilization period is provided immediately before the reset period in the first 
subfield of some frames to cause sustain discharging or similar discharging for stabilization of 
the reset operation in the first subfield of the frames. In other words, a reset stabilization period 
of applying a predetermined number of discharge pulses is performed between the rest period of 
the (n-l)th frame and the first reset period of the (n)th frame, and preferably immediately before 

10 the reset period of the (n)th frame. Preferably, a portion of the reset period is used as the reset 
stabilization period. The number of discharge pulses applied in the reset stabilization period may 
vary depending on the duration of the rest period. In particular, if the rest period is long, a 
relatively large number of discharge pulses are applied in the reset stabilization period. If the 
rest period is short, less discharge pulses are required during the reset stabilization period to 

15 sustain the priming effect. Alternatively, when the rest period is long, the width of discharge 
pulses applied for the reset stabilization may be increased wider than sustain discharge pulses or 
a voltage may be increased to obtain a sufficient priming effect. Usually, one to three discharge 
pulses (i.e., discharging one to three times) are enough to achieve the reset stabilization. The 
width and period of discharge pulses and the voltage level applied in the reset stabilization 

20 period may be the same as or may slightly differ from the width, period, and voltage level of 
sustain discharge pulses applied in the sustain period. 

In the reset stabilization period, discharge may be caused to occur in all cells or in only 
the cells in which a sustain discharge occurred in the last subfield of the (n-l)th frame. Although 
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it is illustrated in FIGs. 4A and 4B that discharging is caused to occur in discharge spaces 
between the scan and sustain electrodes, a structure may be designed such that discharging 
occurs in discharge spaces between the scan and address electrodes or between the scan, sustain, 
and address electrodes. 

Even through a few discharge pulses are applied in the reset stabilization period, the 
brightness of a screen is little affected by the application of the discharge pulses. However, it is 
preferable that the number of sustain pulses applied in the sustain period of the last subfield of 
the (n-l)th frame varied in consideration of the number of discharge pulses to be applied in the 
reset stabilization period. 

Operations performed during a reset stabilization period and reset period will be 
described with reference to FIGs. 4A and 4B. 

In an embodiment, referring to FIG. 4A, a ramp pulse, which is a monotonic increasing 
pulse, is applied to all sustain electrodes X in a reset period. In a discharge cell where sustain 
discharging has occurred, a voltage between the surface of the protective layer on a scan 
electrode and the surface of the protective layer on a sustain electrode becomes the sum of a wall 
voltage formed by negative wall charges on the surface of the protective layer on the scan 
electrode, a wall voltage formed by positive wall charges on the surface of the protective layer 
on the sustain electrode, which are present at the end of the sustain period, and a ramp voltage, 
which is the voltage of the ramp pulse. As a result, a weak erasing discharging occurs between 
the sustain electrode and the scan electrode in the discharge cell where sustain discharging has 
occurred, and the negative wall charges on the surface of the protective layer on the scan 
electrode and the positive wall charges on the surface of the protective layer on the sustain 
electrode become weak so that the sustain discharging stops. For these erasing operations, not 
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only can a ramp pulse be applied as the erasing pulse for the sustain electrode X, but the erasing 
pulse can also be applied as a pulse having a narrower width than a sustain discharge pulse, a 
pulse having a wider width than a sustain discharge pulse and a voltage level lower than a sustain 
discharge voltage, or a pulse having a logarithmic waveform. 

In describing the waveform of a pulse applied to the scan electrode Y in the reset period, 
after the ramp pulse is applied to the sustain electrode X, a square reset pulse is applied in an 
early stage of the reset period and a linearly decreasing ramp pulse is applied in the latter stage of 
the reset period to the scan electrode Y. Meanwhile, a constant level of voltage is applied to the 
sustain electrode X, preferably with a level equal to or greater than the sustain discharge voltage 
in the reset period and with a voltage level greater than the sustain discharge voltage in the 
address period. A zero voltage is applied to address electrodes in the reset period. 

In another embodiment, referring to FIG. 4B, a linearly increasing ramp voltage is 
applied to all sustain electrodes X. In a discharge cell where sustain discharging has occurred, a 
voltage between the surface of the protective layer on a scan electrode and the surface of the 
protective layer on a sustain electrode becomes the sum of a wall voltage formed by negative 
wall charges on the surface of the protective layer on the scan electrode, a wall voltage formed 
by positive wall charges on the surface of the protective layer on the sustain electrode, which are 
present at the end of the sustain period, and a ramp voltage, which is the voltage of the ramp 
pulse. As a result, a weak erasing discharging occurs between the sustain electrode and the scan 
electrode, as described above. 

In describing the waveform of a pulse applied to the scan electrode Y in the reset period, 
all address electrodes and sustain electrodes are maintained at OV in an early stage of the reset 
period. A ramp voltage starting from a voltage no greater than a discharge start voltage with 



respect to the sustain electrodes X and slowly increasing toward a voltage greater than the 
discharge start voltage is applied to all scan electrodes Y. While the ramp voltage is increasing, 
a first weak reset discharge occurs from a scan electrode toward an address electrode and a 
sustain electrode in all discharge cells. As a result, negative wall charges are accumulated on the 
surface of the protective layer on each scan electrode. Simultaneously, positive wall charges are 
accumulated on the surface of an insulator layer on each address electrode and on the surface of 
the protective layer on each sustain electrode. 

During the latter stage of the reset period, all the sustain electrodes are maintained at a 
constant voltage. A ramp voltage starting from a voltage no greater than a discharge start 
voltage with respect to the sustain electrodes and slowly decreasing toward a zero voltage greater 
than the discharge start voltage is applied to all the scan electrodes. While the ramp voltage is 
decreasing, a second weak reset discharge occurs from a sustain electrode toward a scan 
electrode in all the discharge cells. As a result, the negative wall charges of the surface of the 
protective layer on each scan electrode and the positive wall charges of the surface of the 
protective layer on each sustain electrode are decreased. In addition, a weak discharge occurs 
between an address electrode and a scan electrode, and thus the positive wall charges of the 
surface of the insulator layer on each address electrode are adjusted to a value suitable for an 
addressing operation. A reset operation in the reset period is completed in the manner described 
above and is followed by an address period. 

The preferred embodiments of the present invention described above should not be 
construed as restricting the waveforms of signals applied to the respective electrodes in the reset 
period. Any waveform capable of reset discharging in the discharge space of panels to satisfy 
the addressing conditions can be applied in the reset period. 
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According to the preferred embodiments of the present invention, reset stabilization is 
performed after a rest period in which no sustain discharging occurs and before a reset period so 
that a reset operation in a subfield following the rest period can be performed in a state where 
discharge cells are sufficiently primed, thereby stabilizing the reset operation. In other words, 
5 the reset operation performed immediately after the rest period can be stabilized by sufficiently 
priming the discharge space. 

FIG. 5 is a timing diagram of another preferred embodiment of the PDP driving method 
according to the present invention. In FIG. 5, a rest period for the last subfield of the (n-l)th 
frame is positioned between the reset period and address period of the last subfield. In other 

10 words, the sustain period for sustain discharging in the last subfield of the (n-l)th frame is 
positioned immediately before the reset period of the first subfield of the (n)th frame. 
Alternatively, the rest period may be positioned between the address period and the sustain 
period in the last subfield of the (n-l)th frame, or it may be positioned in the sustain period or in 
the address period of the last subfield of the (n-l)th frame. In addition, the rest period may be 

15 divided and then distributed in the address period and/or the sustain period. In the preferred 
embodiment illustrated in FIG. 5, a cell discharging operation is performed immediately before 
the reset period of a next frame by not placing the rest period of the last subfield of the preceding 
frame immediately before the reset period of the first subfield of the next frame, thereby 
realizing reset stabilization in the next frame. 

20 FIG. 6 is a block diagram of a preferred embodiment of a PDP driving apparatus 

according to the present invention. An analog video signal to ultimately be displayed on a panel 
67 is converted into digital data and stored in a frame memory 61. A frame generator 62 divides 
the digital data stored in the frame memory 61, when necessary, and outputs the divided digital 
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data to a scanning circuit 64. For example, the frame generator 62 divides a single frame of pixel 
data stored in the frame memory 61 into a plurality of subfields according to a gray level to be 
displayed on the panel 67 and outputs data for each subfield. 

The scanning circuit 64 scans a scan electrode (Y) drive 66 and a sustain electrode (X) 
drive 65 of the panel 67. The scanning circuit 64 includes a reset pulse generator 642, an address 
pulse generator 643, and a sustain pulse generator 644, which generate signal waveforms to be 
applied to electrodes in a reset period, an address period, and a sustain period, respectively. In 
particular, the reset pulse generator 642 generates a reset signal for initializing the state of each 
cell, and the address pulse generator 643 generates an address signal for discriminating cells to 
be turned on from cells not to be turned on and for performing an addressing operation. The 
sustain pulse generator 644 generates a sustain signal for discharging the cells that have been 
addressed by the address pulse generator 643. The scanning circuit 64 also includes a signal 
synthesizing circuit 645 for synthesizing the above-referenced signals and for applying the 
resulting synthesized signal to each electrode. A timing controller 63 generates a variety of 
timing signals required to operate the frame generator 62 and the scanning circuit 64. 

The following description concerns operations for driving a panel according to an 
embodiment of the present invention, and particularly, operations during a reset period. During 
the other periods, the panel can be driven by a typical method, and thus a detailed description 
thereof will be omitted. The PDP driving apparatus of FIG. 6 is for implementing the driving 
method described above. However, the structure of the PDP driving apparatus of FIG. 6 should 
be interpreted as being capable of performing all of the operations in the embodiments of the 
PDP driving method according to the present invention described above. 
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When there is a predetermined rest period during which no discharging occurs before the 
application of a reset signal, the reset pulse generator 642 generates a reset stabilization signal to 
cause cell discharge to occur before the reset operation and then generates the reset signal (refer 
to FIGs. 4A and 4B). 

In another embodiment, when a rest period during which no discharge in cells occurs is 
present in a field consisting of a reset period, an address period, and a sustain period, signals are 
synthesized such that the rest period is positioned between the reset period and the address 
period or between the address period and the sustain period, and the resulting synthesized signal 
is output to the panel 67 (refer to FIG. 5). 

As described above, according to the present invention, reset stabilization can be 
achieved, even when a reset period is short, by applying discharge pulses before the reset period. 
As an experimental example, when a 2 msec rest period in which no sustain discharging occurs 
is present before a reset period, reset stabilization in the reset period can be achieved by applying 
ramp pulses to the sustain electrodes at a rate of 3.4V//xsec for 56 /xseconds. Meanwhile, when 
discharges pulses are applied immediately before the reset period as in the present invention, 
reset stabilization can be achieved by applying ramp pulses in the reset period at a rate of 
40.4V//zsec for 4.7 jLiseconds, even though the rest period present before the reset period may be 
as long as 5 msec. As a result, the length of time during which ramp pulses are applied to the 
sustain voltage in the reset period can be reduced sharply. 

Although the preferred embodiments according to the present invention have been 
described with reference to an AC-type PDP, the present invention can also be applied to DC- 
type PDPs. In designing a panel driving timing scheme, the rest period is usually positioned in 
the last subfield of each frame. Thus, the present invention has been described and illustrated 
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with reference to such a configuration. However, it will be appreciated by those skilled in the art 
that the PDP driving method enabling reset stabilization according to the present invention can 
also be applied when the rest period is in other positions in frames, in consideration of the 
relation between the subfield having the rest period and the following subfield. In addition, it 
will be appreciated by those skilled in the art that various changes in form and details may be 
made in the above-described embodiments of the present invention for panels that are driven in a 
different way from the above-described PDP, which has a frame/subfield structure, without 
departing from the spirit and scope of the invention as defined by the appended claims. 

As described above, in the PDP driving method and apparatus according to the present 
invention, discharging is caused to occur between electrodes before a reset period following a 
rest period by performing a reset stabilization operation immediately before the reset period, or 
by shifting the position of the rest period. As a result, the operation in the reset period can be 
stabilized, and the duration of time for the reset period can be reduced. 
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